. Orbitals and corresponding occupation numbers calculated by CASSCF. The dimeric (RuPz)2 correspond to eclipsed (e) and staggered (s) conformers; only the triplet state was centered on.
b
The Ru-N4 distance (mean value) is measured by the normal distance from the Ru atom to its N4-donor plane. c α1 = Ru-Ru-N1, α2 = N1-Ru-N2, and h = N1-Ru-Ru-N1′, where N1 and N2 are adjacent atoms in one porphyrazine ligand, and N1 and N1′ come from two different Pz ligands. Experimental values of (RuOEPor)2 and (RuPc)2 from Ref.s [5] and [19] , respectively. [19] (RuOEPor) 2 2.40 2.05 [75] ( R u P c ) 2 2.40 1.97 0.41 45 [5] ( R u P c ) 2 2.42±0.03 2.01±0.02 0.40 [18] ( R u P c ) 2 2.39±0.01 1.98±0.01 [33] ( R u P c ) 2 2.41±0.01 2.03±0.01 0.28 [76] ( R u P c ) 2 2.40 1.97 0.41 [74] (RuPc) 2 (NO 2 ) 2.411±0.01 2.002±0.01 [29] a The Ru-N4 distance means the normal distance from the Ru atom to its N4-donor plane. b α1 = Ru-Ru-N1, α2 = N1-Ru-N2, and h = N1-Ru-Ru-N1′, where N1 and N2 are adjacent atoms in one porphyrazine ligand, and N1 and N1′ come from two different Pz ligands. Table S5 . Calculated relative energies (kcal/mol) of various electron spin states using four levels of theory at the ground-state geometry of (RuPz) 2 . RuPz: C 2 symmetry in the Singlet state Ru 0.00000000 0.00000000 0.02810500 N 1.95782500 -0.00033000 -0.00384000 N -1.95782500 0.00033000 -0.00384000 N 0.00000000 2.00137000 0.01291500 N 0.00000000 -2.00137000 0.01291500 C 2.79552800 1.14013100 -0.00864600 C -2.79552800 -1.14013100 -0.00864600 C 2.79549500 -1.14078900 -0.00849700 C -2.79549500 1.14078900 -0.00849700 C -1.12772700 2.82851200 -0.00174000 C 1.12772700 -2.82851200 -0.00174000 C 1.12797800 2.82820000 -0.00204800 C -1.12797800 -2.82820000 -0.00204800 N 2.39921000 2.43495600 -0.00899000 N -2.39921000 -2.43495600 -0.00899000 N 2.39907600 -2.43556200 -0.00869700 N -2.39907600 2.43556200 -0.00869700 C 4.15670600 0.70083100 -0.01192500 C -4.15670600 -0.70083100 -0.01192500 C 4.15666500 -0.70145600 -0.01211400 C -4.15666500 0.70145600 -0.01211400 C -0.68267900 4.23671700 -0.01711200 C 0.68267900 -4.23671700 -0.01711200 C 0.68325800 4.23654800 -0.01697600 C -0.68325800 -4.23654800 -0.01697600 H 5.00773500 1.36701500 -0.01313100 H -5.00773500 -1.36701500 -0.01313100 H 5.00772000 -1.36760700 -0.01208800 H -5.00772000 1.36760700 -0.01208800 H -1.36454900 5.07480300 -0.03030400 H 1.36454900 -5.07480300 -0.03030400 H 1.36536400 5.07447200 -0.02814600 H -1.36536400 -5.07447200 -0.02814600
RuPz: C2 symmetry in the Triplet state Ru 0.00000000 0.00000000 0.00019600 N -0.74640200 1.84840800 0.00002600 N 0.74640200 -1.84840800 0.00002600 N 1.86472900 0.75182200 0.00003300 N -1.86472900 -0.75182200 0.00003300 C 0.00000000 3.03105700 -0.00000100 C 0.00000000 -3.03105700 -0.00000100 C -2.10441100 2.18271900 0.00000400 C 2.10441100 -2.18271900 0.00000400 C 3.04448300 0.00925700 -0.00005100 C -3.04448300 -0.00925700 -0.00005100 C 2.19845900 2.10514300 -0.00006400 C -2.19845900 -2.10514300 -0.00006400 N 1.34646300 3.13825100 -0.00004000 N -1.34646300 -3.13825100 -0.00004000 N -3.14793100 1.32568700 -0.00002300 N 3.14793100 -1.32568700 -0.00002300 C -0.92663800 4.14879800 -0.00001200 C 0.92663800 -4.14879800 -0.00001200 C -2.21248200 3.63108200 -0.00004200 C 2.21248200 -3.63108200 -0.00004200 C 4.18029900 0.94711300 -0.00020800 C -4.18029900 -0.94711300 -0.00020800 
